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 R enJ_.min .Lieb owitz,:L .e.wisbr .o.,:N Y. 
This2nv-ention reltes.o..;hecï.ing.oï.o.v.i.ng wising cio no overlP"s hey cio in the m.ut.e,. 
ïl-5 hisiSinnïb.16ï ovig Ct fi-i iS but r.e.entirely.consecutive. H0wever, tle Amer- 
" larg.ta ter. 
(1)- o-obin- greatr- uniformity- .and.. smooth. sinfiing  eêee.gï ë "gç: .......... 
 .nb .c6mbed; " - 
(2)«0 be able.Vo spm-yarns-oLgoo qlkty;from/ "i tfiëhlè,-"it: 
(5).:To redee the,rte.of..ends Coming.dovn.;  r0n bbu-is"aiff'as Wefl 
ad ,ach]ev,é o£er ad.antges,ptiçularly cer«. This proosal is in essence an adaptation of'the 
Thêë .65jectves .are achieyed..£Qa:.gr.eater-or 2o vised for the.pë fvm/in 
twis];te te of £raze! f the:pinlè:aa:from. 35 but I emNo%hê ebol 
îrmë t-p oî the îeed roll-sstem.-te .the-0--twistn n« 
the spirite whch oes .n .trav¢. but:oy fo- single..sep 



a small amount of draft fo a much longer draft 
previously produced in the conventional mariner. 
When simultaneous draft and twist is imposed, 
as in the mule, or as in the German proposal, the 
advantage claimed is that those portions of the 
roving which are relatively rhin will take more 
twist and hence less draft. American spinners 
bave claimed that this advantage does hot pro- 
duce any appreciable improvement in. the yarn 
except possibly for exceedingly fine yarns. My 10 
experiments support this latter view as will be 
described below. 
When simultaneous twisting and drafting is 
imposed, as in my system, however, my experi- 
ments show that I do produce, a smoother and 15 
more uniform yarn. The reasons for this. will 
be discusse.d in connection with Figs. 5 and 6 
be!ow. 
My invention wil! be more fully understood bY 
reference fo the accompanying drawings, in 
which 
Fig. 1 shows a diagrammatic side elevation of 
the essential parts of a spinning frame empl0ying 
hyperboloidal ro!ls as the main drafting rolls 
according fo my invention; 25 
Fig. 2 is a plan view corresponding t0 Fig. 1; 
Fig. 3 is a diagrammatic side elevatien of a 
spinning frame employing hyperboloidal rolls as 
the main drafting rolls, in which a ,belt system 
is employed in a manner which is wel! knowïq in 30 
the spinning art today; 
Fig. 4 is a plan view corresponding t Fig. S; 
Fig. 5 is a diagrammatic plan view. showing 
the effect on the roving of the process employed 
in mule spinning or in the German disclosure 35 
referred fo; 
Fig. 6 is a plan view showing diagrammati.cally 
the effect on the roving of the hypeïboloids as 
employed according fo my invention; 
Fig. 7 is a diagrammatio side elevation showing 0 
the essential parts of a spinning frame employ- 
ing hyperboloids both as feed ro!ls and as draft- 
ing rolls according to my invention; 
Fig. 7A is similar fo Fig. 7, showing a modifica- 
tion thereof comprising a friction drag between 45 
the feed rolls and the drafting rolls; 
Fig. Sis a plan view corresponding to Fig. 7; 
Fig. 9 is a plan view in the direction of the 
arrow IX of Fig. 10 showing diagrammatically 
the application of hyperboloids both as draft 50 
rolls and feed rolls fo a spinning frame; 
Fig. 10 is a side elevation of the apparatus 
shown in lig. 9, the apparatus being shown partly 
in section on the line $--f9 of Fig. 9 
Figs. Il and 12 are similar fo Figs. 9 and I0 55 
respectively and show an alternative embodiment, 
Fig. 12 being taken on the line f--f of Fig. Ii; . 
Fig. 13 is a plan view showing a portion of the 
apparatus of Fig. 9 as modified by the provision 
of a positive drive for the upper feed rolls and 60 
for the upper draft rolls; 
Fig. 14 is a front elevation detail view show- 
ing one of th mating pairs ofhyperboloidal rolls 
of Fig. 13 and the gearing asso.ciated therewith; 
Fig. 15 is a detail section on the line Ii of 
Fig. 13, and 
Fig. 16 is a plan view showing a portion of 
the apparatus of Fig. il as modified by the pro- 
vision of a positive drive for the upper feed rolls 
and for the upper draft rolls. 
leferring fo the drawings, I SA and fB repre- 
sent a pair of feed rolls as employed in co.nven- 
tional frames. IrA and fB represent a pair of 
so-ca!led breaker-draft rolls àlso as employed in 
converti0nal frames. The am0unt of draft ira « 

60195 
posed by the breaker-draft rolls I [A--B is only a 
marrer of a few percent; in fact, the main func- 
tion of using two sers of rolls, 18 and ff, for 
îeeding purposes is to insure more uniform feed 
5 without employing excessive pressures. The 
system of rolls IA and ], f fA and B, will here- 
after be collective!y referred fo as the "feed roll 
system" or as the "feed roll means." Under suit- 
able conditions they may comprise only a single 
pair of rolls instead of two pairs as shown in 
From the ïeed roll system the roving 28 passes 
to the hyperboloidal long draît rolls f2A--f2B. 
In modern systems the drafting rolls impart long 
drafts of the order of 10 fo 20, or even more. In 
my system I impose the saine order of magnitude 
of draft by the drafting rol!s f2A--f2B.. But 
instead of being cylindrical in form the draft 
rolls are hyperboloidal with axes maMng an angle 
20 with each other. Hyperboloidal surfaces are used 
in my system because they bave the property of 
having line contact. If cylindrical rolls were 
employed with non-parallel shafts, the contact 
between the roll surfaces would only be af a 
flattened point instead of along a line and hence 
wou!d hot be suitable for the purposes here in- 
tended. Of course, itis not necessary that the 
surfaces mïployed be accurately hyperboloidal, 
in a mathematical sense, but only that they shall 
be hyperboloidal within the accuracy requlred for 
the purposes intended. The action of these 
hyperboloidal rol!ers is to roll the roving while 
draftin it, thereby ,.'mparting simultaneous draft 
and twist. However, if must be understood that 
the twist imposed is only a "false twist" or "non- 
conservative twist." For example, in Fig. 1 the 
effect of the hyperboloidal rollers IA--f-B is 
to impart a twist fo the stretch of roving -SA 
between the nip of the hyperboloids and the nip 
of the breaker-draft rolls f fA--B. The roving 
issuing ïrom the hyperboloids toward the eye 
I of the spindle will bave no twist, except inso- 
far as twist is imparted by the spindle f4. 
From the eye f the roving passes as usual 
fo the traveler f and thence fo the spindle f4 
whose rotation serves fo subject the roving to 
true spinning in the well-kncwn manner in order 
fo impart permanent twist. The permanent 
twist thus imparted ordinarily is in the same 
direction as the false or non-conservative twist 
imparted by the hyperboloids and serves to con- 
serve ai !east in part the non-conservative twist. 
in modern American drafting frames, if is cus- 
tomary fo ue some sort of belt arrangement fo 
support the roving as if passes from the breaker- 
draft rolls I fA--B fo the draftLg rolls. The saine 
sort of system can be employed when the draft- 
ing ro]ls are hyperboloidal, as is shown in Fig. 
3, in which f is a rhin fiat belt which is driven 
by the breaker-draït roiler f SB, and passes over 
pulleys f8 and rg. Directly over the roller  is 
an auxiliary follet $ which tests on the roving 
which in turn is supported by the upper stretch 
of the belt . The advantages accruing ïrom 
65.-the use of such belting arrangements are well 
known, among which may be mentioned the ad- 
vantage of hot requiring adjustment for small 
variations in fiber length. ïnstead of the belt 
arrangement, I may emp]oy a frictional drag f26 
70 as shown in Fig. 7k. To guide the roving fo the 
drag, i may employ a guiding element 12 which 
preferab!y does hot touch the.friciional drag f2. 
I-Iowever, the use of belts or dags is hot essen-. 
trial in the practice of my invention. 
 in place-of employing conventional types.off- 



602ig6 . 

ricai loïis. Àgain, the fact that the roving 
emerges from the hyperboloids in the form of a 
sma11 approximately cylindrical rod, instead of 
in the ïorm o u relatively wide tenuous ribbon s 
in conventionl systems, Iso helDs the 
tion of sDindle twt to tNe D of the rov nd 
 reduces he tendency of the yrn to break 
t this Doint These iRrovements in twist Pro- 
Rogation 11ow the use of higher sRee. Th 
the advntges ccrug from the use of long 
draft hyperboioidal rolls comprise greater tmi- 
formity of yarn, greater smoohness of yarn, less 
tendency for the yarn to break both in the draft- 
g part and  the true spinng part, hence less 
attention, also higher speeds, and finally, lower 
costs. thermore, I have round that I 
obtain very satisfactory yarns g rovgs of 
materially shorter fiber length than is cutomary 
for the type of yarn fl]volved. Th constitutes 
one of the most important savings introduced by 
my system of hyperboloidal spig. 
In ts speccation I have described the dis- 
tance between the nip of the draft rolls and the 
nip of the feed rolls as bei of the order of a 
few fibers in length. çhe expression "a few fiber 
lengths" as used herein and in the cla is - 
tended to mean anytlng from a little more than 
unity to, rohly, 3 or thereabouts, and is not to 
be restricted to integer values, but may be any 
teger or any ïraction in that neighborhood. 
The fiber length referred to  that deterned by 
standard procedure. It is not fesible to deflne 
the length of the stretch between the nip of the 
draft rolls and the nearest p of the feed roll 
system more precisely than this îor reasons which 
are apparent from the following data respecting 
certain of my experents which are ilItrative 
of the practice of my vention in connection with 
the drafting of cotton rovg, the "p distance" 
referred beg the length of the stretch between 
the nip of the hyperboloidal drafting rolls and 
the nearest p of the feed roll system. 
In. some of these experiments I have drafted 
successfully rovg whose fiber length is 
using a p dtance oï about 2", and ing the 
saine p dtance I have also draïted roving suc- 
cessfully whose fiber length is 1". In stfll 
other experents I have used a nip dtance oï 
around 22" with fiber iengths in the neighbor- 
hood of 1' and have obtained successful rests. 
but fod it necessary in order to obtain good 
uformity to employ a ïrictional drag as sho 
m Fig. 7A. It wfil be seen in connection with 
these experiments that I have ed ratios of nip 
dtance fo fiber leths varying ïrom about 1.25 
orl.3 up .to arod 
Inany case, the expreion "a few fiber leths'. 
as defined and fllustrated above covers a bracket 
of nip distances which is entirel diffeïent from 
the distances of many fiber lengths employed in 
mule spinng and proposed in.me substitutes. 
M system ffers from previo systems em- 
ploying combed afting and twisting not only 
withrespect fo the follet nip distance but aiso 
threspect to the amount of afting. Previo 
systems (i. e., the me or the mule substitutes) 
employ only very smaH drafts of the order of a 
few percent or perhaps 25 or 30% or in that 
neighborhood; wle in my system I employ long 
aft; by. which I mean, in cotton, something at 
least of the.order of 4-fo-1 or thereabouts. Of 
cose, in .afting other flbers, e. g., wool, the 
rm "long aft" is to be construed as low as 
-o-1 or .thereabouts, becae such flbers are 
habit.ually draïted to  much less extent than 

cotton flbers. On the other hand, U ¢ïra£tng  
synthetic flbers long draft again is to be inter- 
preted as having a meaning very much the saine 
as for cotton. With regard fo flbers such as jute 
or ramie flbers of extremely long length, such 
flbers are not well suited for being handled in the 
practice of my invention unless they are artifi- 
cially shortened. ïn actual practice, in drafting 
cotton fibers of ordinary staple length, my inven- 
tion contemplates obtaining drafts of 10-to-i and 
preferably more; and in practice I have succeeded 
in obtaining drafts of 20-to-i and more in cotton 
roving whose staple length is of the order of i". 
I have also successfully obtained drafts of the 
order of 20-to-i using synthetic flbers, e. g., u 
mixture of 1%" acetate flber and 1%" viscose 
fiber. I bave hot determined the upper limit of 
drafting obtainable by my method, but I bave 
round that the.usual rule of thumb according to 
which the draft shall not exceed one fold for 
each " flber length, does hot apply to my sys- 
tem, because I can use substantially greater drafts 
than specilïed by this iule of thumb. 
Other quantitative conditions which bave been 
mentioned above, for example, the setting of the 
hyperboloidal rolls at a 12 ° angle, are likewise fo 
be considered as illustrative rather than as de- 
flnitive. 
The amount of false or non-conservative twist 
imparted fo the roving by the action of the hyper- 
boloids is dependent upon the hyperboloidal angle 
X of Fig. 6. As soon as the hyperboloidal angle 
X is prescribed, the helical angle of twist is also 
prescribed, and from the helical angle of twist 
the number of turns per inch can be calculated 
by the following formula: 
Number of turns per inch--=tan X-+-2r where r 
is the radius of the roving being twisted. When 
the hyperboloidal angle X is 12 °, for example, 
it follows that the tangent of 12 ° is 0.212. Also by 
way of example, if the yarn being twisted bas a 
diameter of 0.003 inch, then the number oï turns 
per inch imparted to the roving by the pair of 
hyperboloidal rolls equals 
0.212.'-- (2r(0.0015) -22.5 
AS the formula indicates, increasing the size of 
the roving will decrease the number oï turns per 
inch in proportion, and vice versa. The twist im- 
parted by a pair of hyperbol0idal rolls whose 
hyperboloidal angle is 12 ° corresponds roughly 
with normal fully twisted yarn. If will be recog- 
nized that the twist imparted by a pair of hyper- 
boloidal rolls whose hyperboloidal angle is 12 ° 
is such that the roving could hot be substantially 
drafted if the twist were to be propagated sub- 
stantiatly uniformly ïrom the nlp between the 
hyperboloidal draft rolls to the nearest nip of 
the feed roll system. However, by virtue of the 
fact that in the practice of this invention the 
long draft imposed by the hyperboloidal draft 
rolls prevents propagation of the twist created 
by said rolls beyond a short distance rom the 
nip of said rolls, the roving becomes locally 
tenuated so that most of the twist becomes con- 
centrated in the attenuated region immediately 
adjacent the hyperboloidal draft rolls and the 
portion of the stretch merging with this region 
contains less twist which permits long drafting of 
the fibers as they are drawn into the more highly 
twisted region adjacent the nip of the hyper- 
boloidal rolls where no substantial drafting of 
the fibers occurs. At the saine rime, by restricting 
the distance from the nip of the hyperboloids fo 
he nearesç llip of the feed roll ystem fo  



str.ech;of.:roving Q,-.except for,a_ .shor tvised 
portion,:near the-hylerboloids.; :almost the eptir.e 
long.egion Q is ther_eïor.e..subject:to dzft a,nd; 
having no _tw_ist, emerges highly non.-.unifrm 
5 ard, subjeçt .to -frequent breakage. If, however, 
only::sal-dfts azeimposed .and onty a. moden-. 
are. mo_unt: of:twist,: then it. is-possiblto-obtus, 
say,3.07o-draft n.the manner.shoxn in.Fig.. 5,.but 
my:expeimets hav_e acually showl.that so far 
10 as/.oEarns of ondinaj size: ae .concerned, .sa: up. 
to s :or-50.s, thee is no. improvemen.t ,in .the. 
q!ity:of çheyrn obtained, by using hyperb0toids 
in ïthis. way,. L ..e., aa.an auxfliaryïo,a modern 
long. dr_af system, f,. h0weer a .relatively .high 
15 degree of twist :is :imposed_, i. ,e., if the angles of 
th.e.hperboloids:shownat X .in ]Fig. '6 are. fai.rl 
lageAn-«my:experiments 2. degrees), and if.bhe 
stre£c P: of Fig. 6. is.-Suiably chosen, .tllen: long 

K:.f:the roving--:hich is_,hihlyïtwisteck OE-his draft-:and :high twist-can:be ,simultaneousl,y ira- 
reg-mn...zs..compar-avely hort. In .it.nodafmg. 20:posed .w_h.tne pa:r of,the om_ng ,sub;lect fo v.aft 
tales place..ext ..to,:fhe. region :K isa_ regi0r L and twist taking the fom. shown diag»'ammati- 

which 4s-the- transition egion_i.n which:combined 
drafting and.tçvisting takes place, the amount: of 
tw-t-bg. etatie!y. small .fle .the. ot of 
the-draft.is large, i»oE.iathe region of the roing 
nart te .e.nip of. the fesd or .breaker.dra.ft 
rol]s I : . which there, is .no= twist (excp .that 
itially in the roving) and apparently veF] - 
tle,. if. anydra.ft..:oEhe.s, of the lenghs K, , 
M/.denote by.-P,.:ia_of, the order.of .a fe:v 
in .length,..more: or.2ess (se.belo»v).. It-vfl!- be 
unesod:, that»the_transition fïom regi0 n .K. t0 
regiÇn-.L:is adual, hot sharp, and likeise, iron 
regin L to M. The. les. of demarcation beteen 
these .regions are, .therefore, .aç ..somewh 
arbitrarfly but they serve, to shoç the existence 
of the-three zones.K, L,. M, and to. Ladicate.r0ghly 
thëirspectie extss. 
. :In.conrast.ith.the sitaation shon in Fig. 6,. I 
show.:n. i..  the correspondn stte of- 
obtiningAn e mime or .Lu the mu-.Sbsttut 
shown ..in >the ermn discioste .rççeçred .tç 
bovs. Here  feed ro!l system i :nic@ by 
the reference chrcter . o   he 
psses fo the cyldricl drafting roll-pir D 
which impr nerly llthe drï the rovin is 
fo receive, but no twist. The ro thon psses 
to.  zof hypërboloidal rollïH (in the. Germn 
dCloSur), or-o  .trveling spie (ip the.mule). 

ca!x ir Fig:.6..Under, these.conditions, i. e.»with 
relativ.ely ,large .angles X, with relat£e short 
stretcb:.P, and with. long drsït imposed,:.he..re-. 
2,.suliing :¢arn is very uniorm and: not=subject fo 
fr-etuent breakage. 
Af. the.ame rime, tuf system as..fllustated in 
Fig. 6. dilïes radically ..in ifs actior.fom odinay 
systems, employing cylindric al- d aft. rolts. - Inthe 
30::conven£ional system only those fibers are drawa 
out which are nippedby he daft. olls. -In. my 
system, however, tha-fibers which:are .drawn.ïou,t- 
are hot only those that.are nipped bF"the hyper- 
boloids:but also those which are caught in the 
35highly visted region.K In fact;in/he:pracice 
of mF:inventior the.lengthof the stretch.of rov.ing. 
that la being drafted is so restricted; that substan- 
tially those fibers only .ae .drafteoE.,w.hose ends 
hae .become entained in the. highl :twisted 
regionK. Now, if.a £hinner.portion of.the roing 
cornes along it willbegin to expe.ïence this high 
twist earlier in ifs .travel-and:hencewill. tend 
pull out morefibes from he roving .followingit. 
On.the othe.hand, if,.a thickportion comes along 
.:_it will become.subject.to high twist la£er in..its 
trayel:.and hence, wili draw. out..less fibers.fom 
the.roing followingit, tu this way.my system 
acts fo even out irregularities in the. roving and 
thereby helps .fo produce a more. uniform:yarn 

The-strech of roing betweer/D, and.H is many .. than the conventional-system. Moreover, .the 
fibera.i lenth, ànd, a shown, is substantiá]ly'50"rolling action of the hyperboloids tends to pro-. 
uffifoçmly tistèd oer its entïre length. Q exc,ePt duce a smoother, yarn..with less hairiness_so that 
for-a .very smalI region s close to the uip ofD. the resulting, yarn looks much lke a combed yarn 

The.length_l, i. e.,:ethe tistance between the.nip 
of the feéd :ollsystem  .and the drafting folle 
P_air-:D. iis onlY somewhat more than a.fiber in .55 
lenth, uless a:.belt system is used, in which 
casê it may be somewhat longer. In the regionQ 
the «mourir oï twist, andthe amount Of draft are 
bò£h smaH. 
'The basic difference between .my .use of the '60 
hyPêrboloidal '011s and the previous proposais 
Wfll..beclear from Figs.5 and 6.. Iç wfll be under- 
so6dthat in. F}g: 5., which we nay call "mule type 
spinning" no dzaft can ake place in the short 
egior£S between the uip of the draft rolls D and 65 
the twisted part. of the rovlng, S!nce this distance 
Sïs ge_nerlly substantial.!y .less than a fiber in 
legth; the draftLngdue to thè-hyperboloids or 
spindle _II, to.the "extent that it exists at all is in 
the longtwisted stretch TQ--S. Attempts ï0 
which i have made' to obtafl-long drafts with an 
arrangement corre, sponding fo Fig. 5 bave shown 
thattheçe-is an: instabfiity-between drafting and 
twisting-d -the' serlse ,that if..long, draft isdm- 
poed $e tWi$t-is-not propggted bak tong ,the: 75 

een when the rov, ing .itself is.not combed.'  
thermore, because of he strength imparted" fo the 
roving in the region K and irz. the..low.er lart ol 
the rçgior ru there is less tendency for,the roving 
fo break. It is preferable that_the twis impared 
by the hyperboloids.irz,the zone.ru and .K shaJl be 
im£he saine direction as the twist:.iniçiall:: in:the 
roving and also in the same.directionas the_=flual 
true twist imparted by .the spindle, ttaving.the 
initial twist  the .raving in .the sama dir¢¢tipn 
as_that,imparted by .t.he hyperb.oloids:, he, lps :tp. prp- 
duce.more uniform yan. The..highl: t,w.is£edpor- 
tion. K-,after passing, throlgh he ,h_yPerboloid 
haa no. twist. (except .tha attenua.ed residuum..ï 
twist inltially in the ro,v, ing) bU.hawing, opce ber 
twisted, it accepts ,the tvist .imparted by .t.he 
spindle, more readily. This means,that.te 
imparted by the spindle.will be more readily pr- 
pagaed back tovard-the:nip of the,.ayperboli .ds, 
This in turn. meansAess.tendenc.for.41 xarr,:to 
break: as .if _emerges. irom .the,draf.ti_ng. rolls,:: 
compared ,with .conventional systems. nsipg cylin. 
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ihers_in-2ength,-the zone of drafçing is .Çonfined 
.o..sçch.,of rovingno£ greatly in.excess.of one 
;fiber_length, .My .experimens hae demored 
çhaçthisesriction on he drafigzone is essen- 
.ial._for iformiy. ile.a herboloida,angle 
.of.12  .ïor he hperb.01oil dr .rolls has been 
od o .afford highly saisfacçory reBuls 
.spiinof. coon yarn.from .r0ving, oher angles 
:maY be ed for .imparing-eher -a geaer 
2esser noncoer.aive is asmaybe deied, 
.-Hoeer, ..i is .conemplad in .he pacce of 
.th inenion-ha he ïeed roll ssemand :draft- 
Çig2olls shall ,be periYey arange.d so çha a 
2ong  .ill be accompished across a sréch 
.mited £o a .fw .bers in-lengh hi!e .simul- 
,taneousl ro çising he oving in çhe imme- 
,dia_neigborhood f he.ni beween,çh.edraf- 
dng .rolls .ciençly .o subsançially pçeen 
d fig o f he:fibersin this.r.egion whi!edr awi 
.£he fibers Ano this region rom he portion of 
=sr.echmore adj ace.he-feed roll sysem her- 
in dinishing wis permis he long draf .o be 
.accomplhed.. In oher w.ords, ..Y .such non- 
:coeraie.wising df:£e.roing creáes  'gh 
wi" _ and . £he ..saine .ime,. accordg 
in:ention, a long- draïkis also_cr.eaed às he:bers 
are drawn -iço :a. loized region of-he 
,.tis. ,e magtude of 
e.tha ghwis 0 
jacen:he draf oll _and o confine he draf 
- wihin.saioElimid.gr:etch.as.-he r.oving,, passed 
hrough he sstem. 
The .problem. 0f driving hyeboloidaL r0s i, a 
drafg.-frame is .by.no-means .simle he_.a- 
pçoached .log. conençional .lines. e mulçi- 
pcity .of-skewgéars vhic 
. involed because of-.the, ang!es, ruade by- te. hF- 
: perboloidal .axes represen-t, hot o., a bur:densome 
dition to. first, cost.bUtà]so àdded- maintênance 
and operating cos and comPlicao...More- 
over, the .problem- er supporting, thehyperbolids 
in .such a way as-to ..putthe pessure-in :a well- 
.dèfined-manner on the oving and nokartly..on 
.the forage.and parly :en- the ro. is. nok easy 0f 
_simple. solution, when aroached-in.oenventionl 
. manner.. I. bave oercome-all ef_these_and oher, 
._d-iffiulties- in .a si.mle :and efficient...mnner.bY 
(t) .. employing- hyperboloidal, feed. rells as .eL as 
, hperboloidal dtafting_ ro]ls (t two.. sers _o£ rol!s 
havi.ng .£he saine angle), .(2)= bY. ássmb __one 
roll of one .pair .. to . .a corresponding rol._of.a 
neighb0ring- pair on_.a common, shàft..in "Ab- 
.be]l" fashion, ad (3) by mo.untg .the.c0rçe- 
:sponding mating.-, herboloids on separate 
cent parallel shafts. 'is. arrangement, pemits 
0f the-useof long straght_shaf.ts runng 
length of the frame, in a manner correpondig 
 to that employed in conventional spinningframes, 
and of associating hyperboloids with £hese shafts 
" in such a -manner as o-.require:no gearg .other 
:than emp]0yed-at:the-ends.of£he-Shafç s as.in 
- conventionalspinning frame. " S0 far aShe driv- 
 ing aangemen -is concerned; the enly- differ¢nce 
. ètween' my. system a-nd-he-conventional system 
 is  :-that  I--employ OEwo: longitudinal shafs-, where 
..the c0nventil -systëm empl0ys- onl. one. On 
the other hand;-in-yiewoftheimproved-fecding 
: characteristics-of the-hyperboloidal feed rolls, it 
:.is,nbtessetial: that I. use-both feed rotls and 
" breakër.dràftrbl-ls,lthuugh lmay use this com- 
-bination ïl I-choose. :By dispeing Wiçh 0ne pair 
of rolls of the.feed roll system;_I require oy_four 
shaf, =which is a trivial .disadvantage :with re- 
' sPect t0  the three. shaïts. emplpyd. in ..conven- 
, tionalrames. 

All .of his ,will be m_.o_re clearly understood by 
_rCference t0 gs. 9 .and 1Ç, in which 4  is a base 
membçr rcarried by the Sprning frame .in any 
.convenient-.o.r conventional manner. Mounted on 
5 .this base 4 ! is a succes.ion of brackets 42 in which 
are .mounted .b.earings .for the ïour shafts 
45 and6. Th.ese.shafts.may be restrained against 
endwise, more _ment bY washers or collars_47. 
the 0_ne end of haff $ is a gear 4, .likewise 
has.gea_r4, 45-bas gear.0 and 46 bas gear-!. 
iMa,t,_ing ith bot, h g_ears 48 .and 49 is .a gear . on 
.driving sh_t/53. _.Likewise mating wih .gers 
and 5! ..is a.gear 4 whiç is driven by .a .conen- 
tionl .sys.tem of change gers from the short 
.._3. By. çhoice .of g.e.a_rs .in .the chnge.gear sys- 
rem, .t, her_elaive .speed beeen.shafts 43--4'4 on 
.;[.he .o_ne ha.n.d and 5-46 .on the ,other hand .is 
contro!led..so st_o det.ermine the. amount of ç!raft 
imlos.ed,by-be, sytem. A set of four upper:hy- 
p.erbo_10d_al fed olls is sho.wn .at 
-ad. 8_A.. :Likewise_a _corresponding set of 
.lower. 13y, p_er_b.oloidal.feed rolls isindicated at :B, 
6B,:.5_D and 6B. -Simil.rly, a s_et of four upper 
.hy!qerbooidal drafting rolls is shown -at 
'75 .ç!A and:'6çA, .and a corresponding set ..of-!owr 
hyperboloidal.draf.tin.g rol!s is indicated at ,59B, 
.60B, .6!B and :.2B. The maTlner in whch 
hyperb01oidal rolls are disposed .in pairs is çlar 
from Fig. 9. A brac.e, qf two. neighboring pper 
 feed rolls 5.5A !d 56A is .moun.ted on a c_ommon 
shaf whose end is shon at-63. The s, ha.f 
.passes thrugl a small_X-ca.sting.7 which sÇrves 
o locate the rolls 55A and 56A in all ways ecept 
as to an angular .orient, ation which will. be de- 
5 scribed.presêntly. In ,the emb0diment sh.own, .e 
rolls 55A and ._A_are m(unted for. r.oça.tion wit, h 
.the shaft 3 which ro..t.ates relaively to a bear'.mg 
surface .provided by the casing.67,.and t, his con- 
strutionr.is pr.eferab!e from: an qperati0nal s_ta_nd- 
ç point. Hoever,-.the s_ha.ft:6 may, if desired, 
carried n0nr0taçionally by the casting 6] .and 
ea_ch..of-the .r011S Aand56A may be proded 
with a bëang between it and the shaft 63. -sim- 
il.arly, the two_ne.ighb0r:ing upper .hyperboloidal 
45 feed rolls TA..and 57Bare as0ciaçed on a c0 m- 
mon-sh.aft- 64.. Likevi_se, the neighboring u.pper 
.h,perboloi_d.al._draft rpll_s_.9A.-and 6OA are associ- 
ated-on-a c_ommo_n-s_haft ., 5vhile neighboing 
upPer hperboloidal draft rolls 6 A and 62A -are 
5O associated on a common shaf 66. 
The shaft 63 .c.ommon. to the brace of uL3per 
fêed rolls 56A .and5_6A is/m0unted in a Small 
casting _67. Likewise 66 denotes the x-casting 
 Wich- carries the- shaft 6469 thaL which Carrîés 
55 the shaft:6 aUd 7 that whic1 carries he shaft 
. Each:0f-these (-castiTgs is drilled fo receive 
a .c:indrical rqd 7! whose axis makes-with th e 
axis of .the roll-sh_aft an-.angle .of 90 degrees 
rinus the..hyperboloidal argle shown a .X in 
oFig..6. Tt.e rqd i _hiçhpases .through-he 
csting 67 .lso lasses through the casting 
SO-:ht these tWO-X-.astngs'areal.so associated 
in.pairs. -In this manner common carriage.means 
isçprovidel.for - he.group Of rolls 56A,,5A,- 59A 
65 and ..6oÀ .whose axes of rotation are disposed 
sstantiatly, in a common. plane v¢hich is in 
par.allel relation. fo- the plane- in which -the. axes 
of- rotation :of the.18wer :group of rolls SB, .6B, 
.59B and 6oB are disPosed. Each of these castings 
70 i lqcatèd-endvise-on therod.by means ofsnap 
rings or collars shown at ]2..The rod.7!..itself 
is slidably.held at..one end in a vertical groove 
iïpost-7t,-.wbile the or, ber end is similarly con- 
strained by:groove 7 in the bar,76. ïe pos.74 
75 s, rigily...mouted-0n- the base. bY means of, the 
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bar ,7 which is rigldly supported on the brackets 
42. The bar 7 is likewise rigidly attached fo the 
brackets 42 as by means of bolts 78. In this way 
the cylindrical rod 7| is so mounted that each 
end can more up and down freely, tut ai the 
saine rime is restrained so that it cannot more 
endwise and so that it maintains a lïxed angle 
with the shafts 43--44 etc. The X-castings 
and 89 which are bored to receive the rod 
can rotate freely on rod 7|. Hence, if a load is 
applied verticaHy fo the plane of the drawing of 
Fig. 9 fo the rod 7|, the pressure caused by said 
load on the rolls 55A, 5A, e. g., wfll be evenly 
distributed between them. Itis thus seen that 
this system of mounting accurately locates all of 
the upper hyperboloidal rolls in their desired po- 
sitions and at the same rime acts as a distributor 
so that the load in fixed and desired proportions 
wfll be distrbuted among the four rollers 
56A, 58A, 88A, ai1 fore" said rollers constituting 
a group. The load is equalized between the pairs 
of feed rolls 5A and 88A; likewise itis equalized 
between the pairs of drafting rolls 89A and 80A. 
However, the proportion of the load carried by 
the feed rolls 88A and 5A on the one hand, and 
that carried ty the draft rolls 89A and 80A on 
the other hand, is determined by the point at 
which the load is applied with respect to the 
centers of the shafts 83 and 85. 
As shown in the drawings, this load may be 
applied by means of a bent rod 88 whose upper 
.end may terminate in a ball 8| which rests in a 
slight depression on a boss 82 of the X-casting 87. 
At its lower end the bent rod 88 carries a fulcrum 
85 for the lever 84 pivotally attached fo the base 
at 85. Weights may be applied in the conven- 
tional way at the end 88 of the lever 84. 
will be seen that in the scheme shown the verti- 
cal load is applied to the X-casting 87 instead 
of directly to the rod 7 I, but this mode of apply- 
ing the pressure is such as not to interfere appre- 
ciably with the rocking motion of shaft 83 rela- 
tive to rod 7 | and hence this mode of application 
of pressure is permissible. As here shown, the 
point .of application of the load is closer to the 
shaft 83 than to the shaft 85. Hence, the pres- 
sure of the hyperboloidal feed rolls 88A and 
wiH be greater than on the hyperboloidal draft 
rolls .89A--6OA. 
Corresponding to the description of the X-cast- 
ings 81 and 89 and the rod 1|, etc., associated 
ith the draft rolls 58A, 58A, 89A, 68A, is an 
identical set associated with the ro!ls 87A, 88A, 
6 lA, 82A. This str.ucture is repeated throughout 
the frarne. Each set of four rolls provides for 
feed rolls and drafting rolls for two spindles. 
I have not shown any breaker-draft rolls, but it 
is clear that by adding another pair of longitudi- 
nal shafts and extending the rod 7|, an addi- 
tional set of rolls can be handled, although it will 
e recognized by aH competent machine designers 
that this wfll require that one set have an addi- 
tional degree of freedom vertically and that addi- 
tional means must be provided for applying the 
vertical load on the additional set of rolls. The 
marrer of providing an extra set of rolls for the 
feed roll system, i. e., providing a set of breaker- 
draft rolls, vill be discussed presently. 
Associated with each upper roll, whether it te 
a feed roH or a draft roll, is of necessity a lower 
roll on which the upper roll bears with the 
pressure created by the weighting system. The 
problem of properly locating and driving these 
lower rolls has been solved by placing alternate 
lower rolls on alternate shafts, as shown, i. e., the 
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lower feed roll 55B mating with th.e upper feed 
roll 85A, is carried on shaft 45, while the lower 
feed roll 5B which mates with the upper feed 
roll A is carried on shaft 6. Each of these  
lower rolls is keyed in any conventional manner 
fo ifs respective shaft and is likewise located end-- 
wise and prevented from endwise movements in' 
any conventional manner. The distance between 
the centers of the shafts of the pair 4--.8 when 
l0 divided by the distance between the gorge circ!es 
of the hyperboloids .A, $A shall equal the sine 
of twice the augle of the hyperboloids as shown 
ai X in Fig. 6, e. g., shall eq.ual sin SX. Once the 
distance between hyperboloids on a common shaft 
l has teen fixed, and the angle of the hqoerboloids 
has been fixed, the distance between the shafts 
of the pair 4--4 is determined. Since we have 
chosen fo make the angle of the hyperboloids of 
the feed rolls the same as that of the draft rolls, 
9 the distance between shafts of the pair 
wiH be equal to the distance between shafts of 
the pair 
It wiH be seen, then, that by this arrangement 
of upper pairs of hyperboloids on a common shaït 
 in dumbbell fashion and of correspending lower 
hyperboloids on suitably-spaced separate shafts, 
we are able to drive the entire hyperboloidal sys- 
rem by a means which is no more complicated 
than the means for driving conventio.nal cy]indri- 
39 cal rolls except for the addition of one shaft. 
Itis true that if we include another set of 
feed rolls so as to obtain the benefits of breaker- 
draft rolls, we would complicate the system by 
adding two more shafts besides adding the break- 
 er-draft rolls themselves. However, it is possible 
to obtain sufficiently uniform feed using hyper- 
boloidal feed rolls of properly selected materials 
and of adequate diameters so that the use of the 
breaker-draft roll is hot essential so far as 
49 taining uniformity of feed is concerned, loEore- 
over, if an additional pair of hyperboloidal feed 
roHs is added, the region of the roving between 
that pair and the next pair fellowing it (i. e., the 
breaker-draft pair) will be highly twisted by the 
action of the hyperboloids, and since the draft in 
4 the breaker-draft rolls is usua!ly very small, this 
twist will be propagated all the way back to the 
nip of the first pair of hypm'bol0idal feed rolls. 
If is thus seen that any attempt to create smalI 
59 draft by means of breaker-draft rolls would be 
frustrated by the fact that the roving in this 
region wmfld be highly twisted. Moreover, in 
conventional spinning frames the breaker-draft 
per se is very smaH indeed, of the order of 
5 in many commercial frames. This amount of 
draft is trivial and the ordy significant purpose 
of breaker-draft rolls is te obtain more uniform 
feed. 
One of the reasons why single pairs of hyper- 
60 boloidal feed rolls tend to give more uniferm feed 
than cylindrical feed rolls lies in the fact that the 
hyperboloidal feed rolls will twist the roving en- 
tering the nip, and since there is no draft between 
the feed roll and the creel, the twist thus created 
65 will be propagated all the way back to the creel, 
as experiment shows. The roving thus enters the 
feed rolls in the form, rouihly, of a slender rod, 
and not as a fiat ribbon, so that, although it is 
to a large extent fiattened by the pressure on the 
0 feed rolls, the feed rolls nevertheless have a more 
uniform hold on the roving. 
leturning to Figs. 9 and 10, the rest of the 
description will be clear fo those skilled in the 
art. From the draft rolls the roving passes as 
 usual to an eye $ from the eye te the sDindle 
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s. shown  -in he.:.. eali-figuzes  ands -is..:!l s sinniB _frame _s: b-«edeà- o iad 
.:o:i:he .r. uof:-two::a/ts, h:ein:rÇqred fo:he :lewer: $lls 
fie he rrgent :shon à:: s.  fi and 
1 of:aociatg two uppe.ïeed rlls (or::draft- 
::ing.._ros) in paoes .n. dumbbell, fhionAs wel! : 5 
.;o in the spning. rt:so far as  cndrical :Upper' rlls  will.:::mate»poerly'.wih -.the: loer 
ol!s re concerned, if is .entiry new;s:eefa s rolls. 
 wm, when applied to,  herboloidal ols. - £he emboment, shown in FigsAll :nd 12, 
IV bas mny adwnges in achieng. :smplcity 
;.and in reducg fo.  mmum the number-of.;d0.::in::s:.9and 10. ebrcke contin:beings 
 p hich hve .fo. be mde. :-or::theafts-. and  :hich e_.-rostrined 
:le suitb!e pprtus.f sple and-écient 
tction hs .been.sho.wn in gs« 9 nd: :10 
wch bodies nd. which is dp.d :forçthe 
:.prctiee: of my nventio, the: prcip!es: utilized: 5« .l::.is:.re:-fom he:.ger 8.:through..:conen- 
:in the specifio consuotion, shon nd dcibed 
-tan be vledof:eeinother cons tctons. :en- «.8ostode termine:çhemout°f daf:imsed 
erally speng,thepciples fllustrtèd i-.con- .bY the 
neoon with the specific cotruotioshown eau 
-be viled of accrdg fo my inventio by paing: 20-.,9-B-:s  mounted: on shf 8  in .spced-.Eettion.for 
djact herbOl0idl r01Nirs- of:like":fuuc - :oEoçatio.with.hecshaf.8 boutits.is..»other 
-tion:(e. g.; çwo prs of feed rolls) in sets:.so hat .«=e fhyperboloidl rolls/B and-@B is simi- 
'.each set comprises: fo' rolls; two.like-mounted :.lr!y:moed .on shaftï6.  The,uPPeE:hyper- 
rolls (e. g., two upperroHs)-re-associedto »bloid[.ot!s,.--.nd...S re:rot£ble ' but 
."fo.  "brace"; sflrly, the 0.her: two-ke-'.25heshaf  nd-8 respectielY  whse .xcs. re 
:.mounted mlls (e.- g., two. low rolls) c'onstitue 
second "brce." The hyperboloidl rolls of one .... :gso. thç the ngle:beçween.the..xes .of-rotation 
brce hve sped rllel xes,while the hyper- 
'-.boloids of the other brace.hve eiher .common 
xis or spced para!lel xes, so disposed tht the:'.:0 ghe:.-rolts::of. ech: pir.-being:disposedw.ith.th eoe 
r011s- of onepair 0f mting-hYperbloids"0f the :: goe.ïirles in substntilly oppose& eltion. 
-.set  mke contact wiçheoh oter-long  gon-  The:uçer.mlls  9A nd:9Aare rotçble:bouç 
errer which.is parHel- fo thegeertor along --he:.shts  ::nd :-espectiyely-:wh-chre 
 which he rolls of he otherpir of' mating hyper- --:rried by he.cstig ,  wlh,their xes -pr- 
bOlods mke contact vth eaoh  other. If Will 35,ltet.::spoed .relatiomso. tht..the gorge.circlea.of 
be redily derstood that : :the xes of  both 
brs. re each sp.cefl nd. prllel, the p!ue :re:i.substnilly 9pDosed  relation. 
deted by te prllel  x of one brace wi!l The cstings 
be prllel, fo the plane determied by-thepar- :.gmes corresndiug-to:the mountingmens 
el xes of çhe other brce. Su short; djacent..oE0::fbr: £he:csigs : nd- 9 :of%he mb0dimenç 
pirs of mtig herboloids of like-function are ,:.sho.iigs: 9nd 10,.and the.elmeshereof 
ssociated n se; ech. set comprises two brace, : «ein.cted-by lke«reference chrcters. Thus, 
d es:ch:brace compses-two-like-mouned v01i:  :the;.:cstisi.9:-nd   re bored:to. eceive..-the 
he xes of t lesç.oe brce.re sped and 
---.prallel; 'the xes of the. other brace areprefer: 
bly incîden but my be spaced nd parallel; - 
nd çhe .genertor of-contact of one mtig: pir ::is slidbl .henri .i £he ..vertical groove . :.the 
is prllel fo .the generator of contact of the other  »pos 4hile :çhe oçher.:end of the.r0dds:similrly 
mting pair. e rolls constituting-one, of the onstrinedby. the groove  in the.b -. :The 
brces cn be crried by commo-mounting.,:50'zmens:for: giug the: upperrotls-A;.9A,::8A 
menus therefor so  fo muinti the-gorge cr- -and 6A towrd-the lower rolls 8B, B, 8B; nd 

-c!es thereof in-substantially opposed relation to 
'the. gorge circles of the respective rolls of. the 
-other brace-for frictional- contact-with .roving 
. therebetween. Nioreover, the mounting- means 
 . for one of the braces of .rolls can be of .the char- 
: acier hereinabove  described whereby: means .is 
-fforded for urging the brace of rolls carried 
thereby toward the rolls of the o%her brace.with 

-,8B-is a!so the same.asthat shown in.Figs. 9 and 
10 including.the rod 88 terminating in ,the::ball 
: 8 . which -tests in a slight -depression in=a:boss 
55:82 on. casting. 98,..the lower end of: the-rod-:88 
 ,being provided with the fulcrum 83 for the.-lever 
. 84 pivotally attached to-the base af 85. The rela- 
..tire distribution of-the .load corresponds with 
 that described more fully hereinabovein connec- 

-substantially equal distribution of loàd between.. Ce .tion.with£heembodimentshown-in Figs. 9and I0. 
each of t.he pairs of hyperboloidal rolls. -(Vhen  Another group consisting ofone set :/of two 

-..a.surface is generated by the motion of. a straight 
iine that line is called "the generator," and each 
.... position of. the line in the-surface is c-alled "agen  
'erator." A hyperboloidal, surface.is .produced" by, 
-:the rotation of a straightline, i. e., thegenerator, 
about - a ï second -nonparallel non-inteIsecting 
stright line., called the axis. -When: .two: hyper- 
boloids are .in proper rnating contc.t,.'.that con- 
tact is along a straight line which .is a.:generator 
common to. both hyperboloids.) 
-In Figs. 11. and 12, the abovementioned prin- 
ciples are embodied in an alternative construc- 
tion embodying -my: in,en-tion. :Ln;ithis:embodi- 
ment, .the .number..oï - shaïs: extending: atong :the 

 adjacent pairs of hyperbeloidal ro!ls arranged in 
.tandemith another setof two adjacent:.pairs 
.:of hyperbol0idal rolls:is Shown.in Figs. ll--and 12 
5 which-dùplicates.the"group just described. 'In 
.. this-- group, . the.:lower :.hyperboloidal"rolls  }$B 
 anc-.}B are mounted for coaxial .rotation with 
.£he «shaft ï 8,. and. the lowe hyperboloidal" rolls 
-: }B, and  }B are :mounted for coaxial.rotation 
ï0 with shaft 8. The upper rolls 83A.and-}A 
-. :re--mounted for .rotation. about shafts . } ..and 
:..-8 :respectively,which are caried with-£heir-axes 
 ;ir-.paval.lel -spaced relation by the casting]ï.and 
.:the :upper.rolls, H}_A:. and- . 8.A.are mounted for 
75:,rotation i-about shafs. '} and  . respectively 
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which are carried with their axes in parallel 
spaced relation by the casting ! ! 2. The mounting 
means for the castings 109 and | 2 is a duplica- 
.tion of that provided for castings 99 and |G'2 and 
.the parts thereof are indicated by like refer- 
,ence characters. These structures are repeated 
:throughout the frame. 
As in the embodiment shown ha Figs. 9 and 10, 
the roving 2G first passes between the feed rolls, 
e. g., 93A, 93B and thence to the drafting rolls, 
in this case SA, 95B. The roving then passes 
through the eye 3 and the traveler 5 to the 
spindle 14 for reception thereby while itis sub- 
jected totrue spinning as hereinabove described. 
In comparing the embodiment shown in Figs. 
9 and 1O with that shown in Figs. Il and 12, if 
 will be seen that they both compçise two kinds 
of braces of hyperboloidal rolls in which the two 
rolls of one brace are mounted on parallel spaced 
shafts and the two rolls of the other brace are 
mounted on co-axial shafts. Thus, in æigs. 9 and 
10, the hyuerboloidal rolls of each driving brace 
(lower rolls) are mounted on spaced parallel 
shafts, while the hyperboloidal rolls of each idling 
brace (upper rolls) are co-axia], in Figs. il and 
12, however, the reverse is true, riz., the rolls of 
the lower braces are co-axial while the rolls of 
the upper braces have spaced parallel axes. If 
will be immediately recognized that if is possible 
to construct the spinning frame so that if is a 
hybrid between that shown in Figs. 9 and 10 on 
the one hand, and that shown in Figs. 11 and 12 
on the other. If will be obvious that matters 
can be so arranged that the rolls of both upper 
and lower braces can be mounted on spaced par- 
a_le! shafts by using a combination of the upper 
structure of Fis. 11 and 12 with the dua! shafts 
of Figs. 9 and 10. 
The structure shown in F4gs. 9 and 10 and 
]ikewise that shown in Figs. 11 and 12 disclose 
an association of braces of rolls of different func- 
tion on a common rod or shaft, for instance, the 
rod ! in Fig. 9, by means of which the drafting 
brace of rot]s 9.&--80A and the feeding brace of 
ro]ls A--5A are located on the frame in proper 
relationship fo their respective mating hyper- 
boloids. This arrangement has tructurally ad- 
vantages which are applicable not onty to hyper- 
boloida] spinning but also fo spinning frames 
employing cylindrical rolls. It will be seen that 
base of the machine is provided with a grooved 
post ] and a roowd bar ï8 which together 
sèrve to locate all four upper rolls for two adja- 
cent spindles. Iii conventional frame st'uctures, 
however, it is necessary to employ twice as many 
locating means for the saine duty. /hi!e the 
upper hyperboloids of a brace of rolls of Fig. 9 
are co-axial and those of Fi. 11 are mounted 
on spaced parallel axes, neverthe]e.s they bave 
n common the feature that a bru.ce of hyper- 
boloids of one function (e. g., feeding) and a 
brace of hyperboloids of another function (draft 
ing) are associated on a common member which 
locates both braces with respect to the fïame 
and which permits each brace to rock inde- 
pendentif about the axis of the connnon member. 
]VIoreover, this common member serres as a load 
distributor to distribute the applied load in pre- 
determined ratios amon the four rol]s associ- 
ated with it. 
In the drawings of Figs. 9 and 10 as well as 
of Figs. 1! and 12, I have shown the conventional 
driving arrangement for the uppeï roils, that is 
to say, only the lower rolls are power driven and 
the upper rolls are driven by friction from the 
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lower rolls. In my experiments, I have used this 
saine arrangement. ï-Iowever, it must be borne 
in mind that the conditions obtaining in hyper- 
boloidal rolls diiïer-ubstantia!ly from those 
5 obtaining in cylindrical ro!ls so that whereas, 
the case of cyiindrical rolls, satisfactory drive o 
the upper rolls is obtained by frictional drive 
from the loweï ro!ls, nevertheless the altered 
circumstances may make it desirable to drive the 
lO upper hypeïboloidal rolls n«echanicaliy so as to 
insure more positive equa!ization of the ,peed 
of the upper rol!s with that of the lower rolls. 
By a sinple modification of the arrangen]ent 
shown in Figs. 9 and 10, it is feasible to diive 
15 the brace of upper feed ïolls and the brace of 
upper draf rolls from one of the shafts of the 
lower feed rol]s and one of the shafts of the 
lower draft rol!s respectiveiy as shown in Figs. 
13, 14 and 15. 
20 In Figs. 13, 14 and 15, the shafts 43, .4, 4 and 
 are power driven and are the .ame shafts 
which are i]dicated by like reference characters 
in Figs. 9 and 10 and which carry for rotation 
therewith the lower hyperbo!eidal roils 5,B, B, 
25 $B and B. Also as in Fgs..9 and I0, the 
brace of upper feed ro!!s A, A is mounted on 
:he shaft  which is rotatably mounted in the 
casting 6 ht is rockable about the shaft . 
For the sake of c!aïity, only the uppr roll A 
30 of the brace of upper draft roils gA and A is 
shown in Fig. 13, the brace being mou.nted on the 
shaft 8 which is ïotatably carried by the casting 
9 that likewise is rockable about the haït |. 
In Fig. 15, the hyperboloidal fol! SA is shown 
35 as comprising he surfacing layer  of librous 
composition which is held between the collars 
! and i for retation with the annu!ar core 
 that is ke/ed fo the shaft 6 for rotation 
threwith. Tb.. ïo]l 5A is of irnilar construc- 
40 tion, and_ the sance app!ies fo all hyperboloidal 
rolls that are shown in Fïgs. 13 14 and 15. 
ïn order that the upper h'perbo!oidal roll A 
and A may be positively driven, the collar || 
has a gea! o 9 nachined integrally therewith 
which rneshes with the gear 2 that rotates 
45 integrally with the roll 55B and with the driven 
,haft 45. The gears !, 2 are hyperboloidal 
o that when the shaft 45 and the hypeïboloidal 
roll B are rotated, the hyperboloidal roll iA 
and the shaf $ are rotated in the opposite 
50 direction and ai the saine speed. Since the 
A likewise is keyed fo the shaït 3, the ro!l A 
is positively driven so that ifs peripheral speed 
will correspond with that of its rnatin ro!l B. 
Similarly, the brace of rolls gA and gA (roll 
55 6A only being shown in Fig. ].3) is positively 
driven froïi the driven shaft 3 by coïïesponding 
hyperboloidal gears of which on]y one gear, 
namely, the gear |, is shown in ]oEg. 13. 
Referring fo Fig. 16, the means for positive]y 
60 driving the upper feed ro..Is andupper draft rolls 
is analogous to that described above in connec 
tion with Figs. 13, 14 and 15. In 'ig. 16, the 
upper rolls 95A, A, -A and 9A; the lower 
ro]ls 9$3, 943, B, and. B.; the shafts  and 
6 ï; the castings 99 and 
are the saine as the parts bearing the same ref- 
erence characters shown in Figs. 11 and 12. In 
this embodiment, the upper rolls 
70 and A have the gears A, 3A, ]24A and 
|A respective!y that are mounted for rotation 
therewith and that are driven by the gears 
$B, 4B and |fiB. that are mounted for rota- 
tion with the lower rolls 95B, 94B, 9B and 9B. 
5 !t is apparent, therefore, that each of the upper 
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hyperboloidal feed rolls-93A and 9A is -positively 
drien from the driven shaît 8]; while each of 
the-upper hyperboloidal draft rolls 95A .and 96A 
is positive!y driven from the.driven shaft 
In the design of the gearing for the embodi- 
ment shown in Figs. 13 to 16, gearing having 
teeth with long  addenda permits the movements 
of the upper roll braces relaively fo the rolls of 
the lower braces in the manner and for thepur- 
poses as hereinabove described while maintain- 
ing the positive drive for the upper rolls. Whfle 
hyperboloidal gears are preferred, the more com- 
monly used helical gears approximate the shape 
of hyperboloidal gears sufficiently closely to per- 
mit the use of helical gears. 
In conventional systems using cylindrical 
relis, if is usual to employ lower or driven rolls of 
steel suitably fiuted and upper or idling rolls 
of rubber both for the feeding and for the draft- 
ing. I bave used the saine combination of ma- 
terials for nïy experiments on hyperboloidal 
spinning, but my invention is not fo be con- 
strued as being in any way restricted to such 
materials. For example, I bave succeeded in ob- 
taining satisfactory results by using steel for both 
t.heupper and lower rolls of the drafting pair of 
hy.perboloids, provided that the working surfaces 
of such hard rolls are sutiably roughtened, e. g., 
by "schreinering." In fact, hard surfaced rolls 
for both upper and lower rolls of the drafting. 
pair of hyperboloids appear tobe mach more 
stable in their action than rolls of softer material 
llke rubber or rubber-like plastics. In lieu of 
roughening the surface of the roll material 
self in order to provide a surface having greater 
friction with roving passed therebetween, when 
the roll material employed is steel or is any 
other material of such hardness as fo maintain 
the hFperboloidal drafting rolls out-of-cçntact 
 with each other during drafting, a simfla] effect 
can be. obtained by surfacing the roll material 
wit.h a rhin layer of softer material such as tub- 
ber or a plastic. When the roll material is hard, 
such.as roughened steel or such as steel coated 
witha rhin layer of a softer material such as tub- 
ber or plastic, I prefer to employ hyperboloidal 
rolls which are relatvely narrow as compared 
with the draft rolls used in conventional systems 
or as compared with the practice of my inven- 
tion usinghyperboloidal rolls composed of a sort 
material such as rubber. 
While apparatus according to the embodi- 
ments of my inyention shown in Figs. 9 fo 16 
comprises weighting means specially provided 
for imposing lord on the upper braces of feed 
rolls and draft rolls, if is not in all cases neces- 
sary fo employ such special weighting or other 
load imposing means. Thus, in the construetions 
shown, the weight Of-the upper roll braces and 
the mouuting means therefor, e. g., in Fig: 9 the 
braces of rolls A---6Aand 49A--6A, the cast- 
ings 7 and 69, and the rod ], may be suffi- 
cient fo provide the necessary load on roving 
passing between the upper and lower hyperbo- 
loids of the mating roll pairs. This is especially 
the case when the hyperboloidal rolls present 
surface such as rubber that produces relatively 
high friction with the roving and when the upper 
rolls as well as the lower rolls are positively 
driven. In-such cases if is apparent that the 
weight of. upper roll braces and the mouning 
means therefor constitute loading means for 
urging the rolls of the upper braces toward the 
respective mating rolls of the !ower braces. 
 Hoever, the employment of loading means effec- 

tire.in accodance wih the-co.nsructions, shon 
in Figs. 9 and 16 is preïerable in tha the amount 
of lod maY be more. readily adjusted £o meet 
varying requirements, while at the saine rime 
5 avoiding the necessity for manufacturing the 
upper hyperboloids and the mounting means 
therefor to predetermined weight requirements. 
The diameter .of a hyperboloidal surface, of 
revolution is a minimum af the gorge circle and 
10 increases according fo a parabolic law as one goes 
away from the gorge circle in a direction parallel 
to the axis. The rate of change of diameter is 
very small af first and increases more rapidly as 
the distance from the gorge circle ir/creases, in 
15 accordance with said parabolic law. If the angle 
of the hyperboloids is not too iarge, then, for 
small distances on either side of the gorge circle, 
the change in diameter of each hyperboloid is 
very small. Hence, as is well known in the Spin- 
20 'ning .art, I can cause the roving fo oscillate over 
this smll distance so as fo distribute the wear on 
the rolls. Alternatively, I can oscillate one of 
the hyperboloids of the pairs of hyperboloidal 
rolls along a generator thereof over a short dis- 
25 tánce on either side of ifs gorge circle without 
appreciably affecting the rate of feed or the rate 
of draft. By thus oscillating one of the hyper- 
boloids of each pair over a short distance on each 
side of its gorge circle, I can distribute the wear 
3O on the ro!ls fo a material extent. This oscilla- 
tion can be imparted, for example, by oscillating 
in the proper direction either the shafts on which 
the lower rolls are mounted or the shaft on which 
the upper rolls are mounted. The rate of oscil- 
35 lation is slow relatively fo the feed. 
While this inention has been described in 
connection with certain specific embodiments 
and examples, if is fo be understood that this 
has been done for purposes of illustration and 
4O that this invention comprises features which are 
preferably availed of in combination for the pur- 
poses, herein stated but which may be avafled of 
separately and that the practice of this inven- 
tion may be varied within the scope thereof as 
45. goverened by the language of the following 
claires as construed in the light of the foregoing 
description. 
I claire: 
1. A method of drafting a stretch of roving 
50 which comprises the step of subjecting said rov- 
ing to along draft of at least about 4 fo 1 by draw- 
ing said roving across a stretch hot exceeding 
substantial!y three fiber lengths while subjecting 
said re.ing, in the region of minor length adja- 
55 cent the end of said stretch toward which said 
roving is-drawn to a false twist in excess of that 
permitting substantial drafting of the fibers in 
said. region said false twist in excess o that per- 
mitting substantial drafting being localized in 
60 said region by said long draft and the fibers of 
said roving being drawn into said region of false 
twist wherein said false twist is in excess of that 
permitting substantial drafting, from the bal- 
ance  Of said s,retch-of greater length, merging 
65 therewih in which there is diminishing, twist 
away fom sid regien permitting said long 
draft-iug of said roving. 
2. A method of. draftig a stretch of roving 
compri.sing the step according fo claire 1 and 
 7O wherein, the roving immediately prior to being 
fed into:said stretch is subjected fo a false twist 
in the same direction, as the false twistto which 
said roving is subjected in said region adjacent 
the. end, of sàid stretch. 
75' ' 3: A method: Of ï- drafting .a' stretch of roving 
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comprising the step of claim 1 wherein said long 
draft is af least 10 fo 1. 
4. In apparatus for drafting roving, a pair of 
hyperboloidal rolls comprising an upper roll and 
a !ower roll, an adjacent pair of hyperboloidal 
rol!s likewise comprising an uPPer roll and a 
lower roll, a common shaft upon which both 
upper rolls of said pairs are mounted in dumb- 
bell fashion, and a pair of spaced parallel shafts 
on one of which one of said lower rolls is mounted 
and on the other of which the other of said lower 
rolls is mounted, the spacing between said paral- 
lel shafts and. the angle ruade by said common 
shaft with said parallel shafts being such that 
the upper ro!l of each of said pairs mates prop- 
erly with the correspond_ing lower roll. 
5. In apparatus for drafting roving, two. ad- 
jacent pairs of hyperboloidal rolls, one roll of one 
pair and one roll of the other pair being carried 
on a common shaft, and the remaining rolls 0f 
said pairs being carried by spaced parallel shafts, 
a common support for said rolls carried by said 
common shaft, and means permitting movement 
of said support and the rolls carried thereby .for 
.urging saine toward said rolls carried by said 
spaced parallel shafts with substantially equal 
distribution of load between each of said pairs of 
rolls while maintaining the gorge circles of said 
pairs of rolls in substantially opposed relation. 
. 6. ApParatus for drafting roving comprising 
two adjacent pairs of hyperboloidal rolls, the 
rolls of each pair being rotatably.mounted for 
rotation about axes disposed af an angle which 
is essentially the saine for each pair of rolls, the 
axis of rotation of one roll of one of said pairs 
being parallel fo and spaced from the axis of 
rotation of one roll of the other pair, and the 
remaining rolls of said pairs being rotatable 
about a comraon axis disposed af said angle with 
res»ect to said spaced parallel axes. 
7-. Apparatus for drafting roving according fo 
claire 6 wherein said rolls rotatable about a coin- 
mon axis are carried by a common shaft having 
a support therefor located between said rolls. 
8. Apparatus for drafting roving according fo 
claire 6 wherein said rolls rotatable about spaced 
ps.rs,llel a×es are carried by spaced !oarallel ro- 
tatable driven shafts and are mounted for ro- 
tation with said shafts, and which comprises a 
common shaft for carrying said rolls rotatable 
about a common axis, a support for said common 
shaft located between the said rolls carried there- 
by, means for mounting said support adapted fo 
afford bodily and rocking movements thereof for 
permitting variations in the spacing of the rolls 
of said respective pairs while maintaining the 
gorge circles of the rolls of each of said pairs in 
substantially opposed relation, and means for 
urging said support toward said parallel shafts 
fo maintain roving in frictional contact with and 
between said rolls cxried by said common shaft 
and said rolls carried by said spaced para!lel 
shafts. 
9. Apparatus for drafting roving according fo 
claire 6 wberein said rolls of said pairs which are 
rotatable about spaced parallel axes are carried 
by a common support located between said rolls. 
10. Apparatus for drafting roving according fo 
claire 6 wherein said rolls rotatable about a coin- 
mon axis are mounted on a common driven shaft 
for rotation therewith, and which comprises a 
common support for said rolls rotatable about 
said spaced parallel axes, means for mounting 
said support adapted fo afford bodily and rock- 
ing movements thereof for Permitting variations 
in the spacing of the rol!s of said respective pairs 
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while maintaining the gorge circles of he rolls 
of each of said pairs in substantially opposed 
relation, and means ïor urging said support and 
the rolls carried thereby toward said rolls carried 
5 by said common shaft fo maintain roving in fric- 
tional contact with and between said rolls car- 
ried by said support and said rolls carried by said 
common shaft. 
11. In apparatus for drafting roving, two ad- 
10 jacent pairs of hyperboloidal rolls, one roll of 
each pair being mounted on a common shaft and 
the remainflug rolls of said pairs being carried 
by a common support Ïor rotation about spaced 
parallel axes, and means permitting movement 
15 of said common support and the rolls carried 
thereby for urging saine teward said rolls carried 
by said common shaft with substantially equal 
distribution  of load between each of said pairs 
of rolls while maintaining the gorge circles of 
20 said pairs of rolls in substantially opposed rela- 
tion. 
12. Apparatus for dïafting roving which com- 
prises two adjacent pairs of mating rotatab]y 
mounted hyperboloidal rolls, one roll of one of 
25 said pairs and one ro!l of the other of said pairs 
constituting a brace of rolls wherein the axis 
of rotation of one of said rolls is parallel fo and 
spaced from the axis of rotation of the other roll, 
and the remainin,g rolls of said pairs constituting 
30 a second brace oï rolls the axis of rotation of each 
of which makes the saine angle with the axis of 
rotation of each of the rolls of the other brace, 
and common mounting means for the rolls of one 
of said braces of rolls adapted to maflutain the 
35 gorge circles of the rolls of said brace in sub- 
stantially opposed relation with the gorge circles 
of the rolls constituting said other brace for fric- 
tional contact with roving therebetween. 
13. Apparatus for drafting roving according fo 
40 claire 12 which comprises two additiona] adja- 
cent pairs of hyperboloida! rolls according to 
those defined in claire 12 and arranged in tandem 
therewith. 
14. Apparatu for drafting roving which com- 
45 prises two adjacent pairs of mating rotatably 
mounted hyperboloidal rolls, one roll of one of 
sail pairs and one roll Of the other of said pairs 
constituting a first bracé of rolls »vherein the 
axis of rotation of one of said rolls is parallel fo 
50 and spaced from the axis o£ rotaton of the other 
roll, and the remainiug rolls of said pairs of 
rolls constituting a second brace of rolls the axis 
o£ rotation of each of which makes the saine 
angle with the axis of rotation of each o£ the rolls 
55 in said first brace of rolls, common mounting 
means for carrying one of said braces of rolls, 
and means permitting movement of said common 
mounting means and said brace of rolls carried 
thereby for urging saine toward the ro]ls con- 
60 stituting said other brace with substantially equal 
distribution of load between each of said pairs 
of rolls. 
15. Apparatus for draftfi]g roving which com- 
prises two adjacent pairs of mating hyperboloidal 
65 rolls, each ro]l rotatably mounted about ifs axis 
in substantially opposed relation toits mate af 
the gorge circles thereof, one roll of one of said 
pairs and one rol! of the other of said pairs con- 
stituting a first brace of rolls wherein the axis 
70 of rotation o£ one of said roHs is parallel fo and 
spaced £rom the axis of rotation o£ the other roll, 
and the remaining rolls o£ said pairs o£ rolls con- 
stituting a second brace o£ rolls, said braces of 
rolls being arranged with t.he generator o£ con- 
75 tact of one mating roll pair parallel fo the gen- 
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erator of contact of the other mating roll pair 
and with the axes of rotation of the rolls of one 
brace fixed, a common support for the rolls of 
the other brace adapted fo fixedly determine the 
axes of rotation of the rolls in said brace rela- 
tively to said support, mounting means for said 
support which allows rocking movements of said 
support about an axis substantially parallel to 
the direction of draft and substantially equally 
distant from the locus of the opposed gorge cir- 
cles of the respective pairs and which permits 
movement of said support and the brace of rolls 
carried thereby for urging saine toward the other 
brace of rolls. 
16. Apparatus for drafting roving which com- 
prises a first set of two adjacent pairs of mating 
rotatably mounted hyperboloidal rolls, a second 
set of two adjacent pairs of mating rotatably 
mounted hyperboloidal rolls arranged with each 
pair thereof in tandem to each pair respectively 
of said first set for sequential action on ioving 
passed therebetween, in each set here being one 
roll of one pair disposed with ifs axis of rotation 
parallel to and spaced from the axis of rotation 
of one roll of the other pair and each of the re- 
maining rolls of said pairs being rotatable about 
an axis disposed at the saine angle with respect 
fo said spaced parallel axes, four rolls of said fiist 
and second sers having their axes of rotation 
disposed substantially in one plane and constitut- 
ing a firsç group and the other four rolls of said 
first and second sers having their axes of rotation 
disposed substantially in another plane in par- 
allel spaced relation to said first plane and con- 
stituting the second group, common carriage 
means for carrying the rolls of one of said groups, 
and means for urging said common cariiage 
means and the ro]Is carried thereby toward the 
rolls oï the other group while maintaining the 
gorge circles of each pair of rolls in substantially 
opposed relation. 
17. Apparatus for drafting roving according to 
claim 16 wherein the distance from the nip be- 
tween the pairs of hyperboloidal ro]ls in said 
second set to the nip between the hyperboloidal 
rolls oï the first set is oï the ortier of magnitude 
not greater than three fiber lengths and wherein 
said first and second sers are operatively arranged 
for subjecting roving passing from the hyper- 
boloidal rolls of said first set to the hyperboloidal 
rolls of said second set to a long draft in the 
stretch between the aforesaid nips, the rolls of 
said second set being adapted to impart twist to 
roving in the region of the immediate neighbor- 
hood of the nip therebetween sufficient to pre- 
vent substantial drawing of the fibers in said 
region while permitting long draft of the fibers 
in the portion of said stretch more adjacent the 
nip between the ro].ls of said first set wherein 
less twist occurs. 
18. Apparatus for drafing roving which com- 
prises two adjacent pairs of mating rotatably 
mounted hyperboloidal rolls, one ro]l of one of 
said pairs and one roll of the other of said pairs 
constituting a first brace of rolls wherein the 
axis oï rotation of one of said rolls is parallel 
to and spaced from the axis of rotation of the 

other roll, and the remaining rolls of said pairs 
constituting a second brace of rolls the axis of 
rotation of each of which makes the saine angle 
with the axis of rotation of each of the rolls 
oî the other brace, a shaft equally spaced from 
the locus of the opposed gorge circles of the re- 
spective pairs whose longitudinal axis is disposed 
normally fo the bisector of said angle in a plane 
susbtantially parallel fo the plane of the lines of 
I0 contact of said pairs oï rolls, a support carried by 
said shaft which is rockable about said axis of 
said shaft in fixed relation to the longitudinal ex- 
tent of said shaft, means for rotatably carrying 
the ro]ls of one of said bïaces of ïolls by said 
15 suppoït with the goïge circles thereof substan- 
tially opposed respectively to the gorge circles 
of the rol]s of the other bïace, means for mount- 
ing said shaft to permit movement thereof lim- 
ited fo non-axial movement noïmal fo said plane, 
20 and means for imposing' force app]ied in a di- 
rection substantially inteïsecting the axis of said 
shaft and effective ïoï uïging the brace of ïo!ls 
carïied by said support towaïd the other brace 
of rolls with substantial]y equal distribution of 
25 load between the ro]ls of said brace carïied by 
said support. 
19. Apparatus ïor drafting ïoving according fo 
c]aim 18 wheïein theïe is a second set of two 
adjacent pairs of hyperboloidal rolls aïranged in 
30 tandem with the first set of hyperboloidal ïolls, 
said second set of adjacent paiïs of hyperboloidal 
ïolls being arïanged in braces as defmed ïor the 
afoïesaid braces of said first set, the ïolls of one 
of the braces of said second set being carïied by 
35 a second suppoït which also is caïïied by said 
shaft and which is ïockable about the longitu- 
dinal axis of said shaft in fixed ïelation to the 
longitudinal extent of said shaft, and wherein 
said means foï imposing foïce is effective to uïge 
40 the ïolls of the braces of said first and second sers 
caïïied by said suppoïts therefor towaïd the 
other rolls of the pairs in said sers with equal 
distïibution of load between the pairs of each 
set and with pïedeteïmined distribution of load 
45 between the respective sers. 
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